Exposure to pro-inflammatory cytokines upregulates MMP-9 synthesis by mesenchymal stem cells-derived osteoprogenitors.
An intimate interplay exists between the bone and the immune system, which has been recently termed osteoimmunology. The activity of immune cells affects the intrinsic balance of bone mineralization and resorption carried out by the opposing actions of osteoblasts and osteoclasts. The aim of this study was to determine the possible interaction between inflammatory-induced conditions and matrix metalloproteinases-2,-9 (MMP-2,-9) synthesis and secretion by bone marrow-derived osteoprogenitor cells during advanced stages of osteogenesis. Rat bone marrow-derived mesenchymal stem cells (MSCs) were cultured in the presence of osteogenic supplements in order to direct the cells towards the osteogenic differentiation lineage. At the late stages of osteogenesis, assessed by histochemistry, immunohistochemistry and RT-PCR, cultures were exposed to pro-inflammatory cytokines, tumor necrosis factor-alpha (TNF-alpha) and interleukin-1 alpha (IL-1 alpha). Biochemical, histochemical and molecular biology techniques were used to discern the influence of pro-inflammatory cytokines on MMP-2,-9 synthesis and secretion. Results indicated that MMP-9 synthesis and secretion were significantly induced after exposure to the cytokines (TNF-alpha, IL-1 alpha) treatment, while MMP-2 levels remained unchanged. These results indicate that in response to inflammatory processes, osteoblasts, in addition to osteoclasts, can also be involved and contribute to the process of active bone resorption by secretion and activation of MMPs.